IN the year 1843 M. Ehrenberg, read before the Academy of Sciences of Berlin a paper on the microscopical marine infusoria of the deposits of the Elbe,* in which he established the remarkable fact that at Gluckstadt, a distance of forty miles, and even above Hamburg, upwards of eighty miles, from the mouth of the riwr, marine siliceous-shelled Infusoria were found alive, and tlieir skeletons deposited in such abundance i n the mud of the river, that at the former locality they form one quarter to one-third of the entire mass, and that the proportion is still about half that amount at Hamburg, as far as the flood-tide extends. All his observations gave a great predominance of marine over fresh-water species, even when the salt taste of the water was no longer perceptible.
I n the lists which accompany this paper, M. Ehrenberg enumerates thirty-four marine species, under the style of siliceous-shelled Polygastrica, the whole of which would now be classed as Algiiz, under the order Diatomacece. The local distribution of these organisms is a point of some interest ; and as well-authenticated lists of species from the different localities in Great Britain have still been only partially attempted, I am induced to lay before the Society the results of some observations on the deposits of the river Thames, which accord in a great degree with those made by Ehrenberg in the Elbe, though the proportion of marine to fresh-water species is more equal at corresponding distances from the sea.
The abundance of the Diatomacece, and the facility with which the different species have been collected at Hull, Poole Harbour, and other well-known localities, where they may be gathered alive, and offer such advantages for acquiring an intimate acquaintance with their habits and modes of growth, has tended, in a great measure, to divert attention from those which are deposited by the Thames water ; and, with the exception of some species of Triceratium, Eupodiscus, and a few other forms, the greater part of the list I shall hereafter mention has been hitherto, so far as I am aware, altogether unnoticed, or at all events no special detail of them has been given from that locality.
T h e chief cause, I imagine, for this neglect of the Diutomacece of the Thames and other rivers, has arisen from the fact, that observers have endeavoured to pursue the same plan which meets with such success in the localities I hare before alluded to, that is, to examine them in a living state ; but, as far as I can judge from illy own experience, this affords a most unsatisfactory result ; and after a careful examination of the mud deposited at different points in the Thames, any one might easily arrive at the conclusion that the varieties to be met with were comparatively few, and, except for the examination of some of the larger species, not worth the time necessary for extended observation.
Having, some months back, brought home a bottleful of the black mud from the extremity of the Isle of Dogs, taken about half-way between high and low water mark, and for several nights successively submitted it to a careful examination, the only species of Diatomacece I met with were a Triceratium favus, and several specimens of Coscinodiscus radiatus and Surirella splendida. I had laid it aside for some time, when it occurred to me that the same course of proceeding which is necessary to bring out the siliceous frustules from guano might prove equally efficacious with this Thames mud.
Acting on this idea, I boiled a portion of it for some time in hydrochloric and afterwards in strong nitric acid, until the whole was perfectly clean : and, on mounting it, the result far exceeded my expectations ; for though impossible to form an accurate conclusion, I should imagine that, excluding the coarse sand, nearly one-fourth of the finer part of the residuum was entirely composed of the siliceous valves of different species of Diutomucece ; and the prevalence of marine forms also proves that, at the distance of nearly forty miles from the mouth of the Thames, their distribution is very similar to that previously described by M. Ehrenberg in the Elbe.
The only observations on this point of the inquiry, as regards British rivers, that I have met with, are notices of the species which occur in the Humber, and in a paper by Mr. T.
F. Bergin,* read before the Microscopical Society of Dublin in 1842, who, from a careful examination of the deposits of the Liffey, after a perusal of Ehrenberg's paper on the Mud Banks in the Harbour of Wismar, was led to a different conclusion; and stated it as his opinion that a few species of Navicula, not comprising 1-1000th part of the mass, were the only organized forms that occurred in the mud deposited by that river. The cause of this he attributes to the fact of the source of the river being so short a distance from the sea, and, having its rise in the mountains of Wicklow, the rapidity of the current is so great, that the germs of these minute organisms have not time to increase and multiply as they do in more sluggish streams, flowing for a long distance through alluvial deposits.
A similar occurrence of marine Diatmacem at a considerable distance from the sea has, however. been noticed by Professor Bailey, in America, who, in his ' Microscopical Observations on South Carolina and Georgia,' published by the Sniithsonian Institution, expresses the surprise with which he found in Lake Monroe, 200 miles from the mouth of the St. John's river, specimens of Ampliiprora comtricta, Odontella polymorpha, and Navicula elongata, which he considered decidedly marine, and which had often occurred to him on the shores of the Atlantic.
I now proceed to give lists of the species from different localities in the Thames, placing those from tlie Isle of Dogs first, and comparing them with the forms from Hammersmith and near Gravesend ; and though I have been unable at present to examine the deposits of the two latter localities so as to give more than a general view of the species, yet these are sufficiently well marked to show the distribution of those peculiar to marine and fresh water.
In all the localities many species of Melosira, Odontidiuni, This species appears to include the Act& noptychus sennrius of Ehrenberg and Kutzing; but after a careful examination of many specimens, I have been unable to make out any undulations similar to those of fig. 4 , in Plate V. of the Synopsis, in the large species that occur in the Thames and elsewhere ; and although a multiplication of species is a point carefully to be avoided without good grounds, it appears to me that the appellation undulutus should be confined to a small form, in which these undulations distinctly occur, and the large and well-known species retain the name originally applied to it by M. Ehrenberg, namely, A. senarius.
Sparingly distributed, I have another large and beautiful disc ( fig. 2) , with sixteen septa, the surface of which is covered with faint cross striie, similar to those of Pleurosigma ; and in * Scc IIistologicaJ (italogue, 1). 213.
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that respect it resembles the valves from Natal, for which The septa appear to have their origin from the smooth central portion or pseudo-nodule, and to terminate at slight elevations or openings at the margin of the disc, and in perfect specimens those on one valve are opposite to the interspaces on the other. The front view exhibits slight traces of undulations, as in fig. 13 , not in continuous waved lines, but rising to points at the extremities of the rays, giving the side view an appearance similar to that of a ridge-and-furrow roof. The diameter varies from 1-288th to 1-187th of an inch.
A small one, by no means uncommon, is represented by fig. 3 , which I consider the T strioluturn of Ehrenberg; it has convex sides, small horn-like processes at the angles, which are rather obtuse, and is marked with minute dots or cells, radiating from the centre. In the determination of this species I am, after a careful examination, compelled to differ from Mr. there is a figure of T. striolatum, and the following description of the species :-" TestulrP lateribus triquetris convexis, angulis sub-acutis, superficie subtilissime punctato-lineata, dorsi cingulo maedio laevi;" and yet Mr. Brightwell describes it as with " concave ends," and figures it with concave sides ; and in the frustules I have seen of his species, the central band on the front view is punctate or cellular, whereas it is described by Ehrenherg as smooth. T h e cellular structure of the side view is also so plainly apparent, that it would hardly have been described as " subtilissime punctato-lineata " by so careful an observer. Looking, therefore, at Ehrenberg's tigure and description, I should conclude that the species figured by Mr. Brightwell cannot he the T. striolatuw, but should receive some other appellation. The concave sides would seem to refer it to T. pileus of Ehrenberg; but I have not seen a figure or full description of that species. fig. 4 , which Mr. Smith informs me he has named bi-costatus, and that he will give a figure of it in the addenda to his second volume.
Triceratium alternuns of Bailey is rarely met with
I n appearance it so much resembles C. clypeus, that I had applied that name to it, especially as that species is included in Ehrenberg's lists as occurring at Gliickstadt, Hamburg, and some localities in Holland, and was found by Professor Bailey in Lake Monroe. The valve is nearly circular, saddle-shaped, canaliculi about forty, distinct, length at the sides about half the radius, at the ends much shorter. The central portion has two narrow bands of costce parallel with the terminations of the side canaliculi. Diameter is about 1-384th of an inch.
T h e most abundant species in all the slides I have examined is represented by figs. 7 to 10, which I believe would all be included as varieties of Doryphora amphiceros by Mr. Smith, and as different species of Rhaphoneis by Ehrenberg and Kutzing. The difference of form is so great, and the peculiarity of the cellular markings so apparent, that they appear to furnish data for specific distinction quite as good as are afforded in many species of Navicula and Pleurosigma.
Not having Ehrenberg's figures or descriptions to refer to, I am guided solely by the '' species A{garum " of Professor Kiitzing. Fig. 7 , from its lanceolate form, strong granular markings, and well-marked median line, might probably be referred to Rhaphoneis p n m f e r a . The length varies from 1-319th to 1-320th of an inch ; breadth, about 1-1090th of an inch : it occurs but sparingly. Fig. 8 is rarely met with, but is readily distinguished by its more robust form, tlie greater delicacy of its stria+ and the slightly marked and nearly parallel sides of its median line. The length is 1-349th of an inch, and breadth 1-779th of an inch. I t would be referred to Rhaphoneis fasciolata. Fig. 9 is exceedingly common, and in the size of its markings resembles fig. 7 , but-differs in being more concentric, and nearly obliterating the median line at the acute extremities of t1.e valve. The breadth of the valve is also much greater in proportion to the length. The length is 1-600th of an inch, and breadth 1-1224th of an inch. lit agrees with Rhaphoneis pretiosa. Fig. 10 is widely different from any of the preceding, and is by no means abundant. The valves are very diaphanous, the markings faint, median line obscure, and form sub-orbicular, the apices being very short ; the length is 1-588th to 1-779th of an inch, and breadth 1-1034th to 1-968th of an inch. I should refer it to Bhaphoneis rhombus. The only point of distinction between this genus and the Doryphora of Professor Kiitzing appears to be the presence of a stipes ; and it would be a point of some interest to determine whether these forms are attached in a similar manner, or whether, as I imagine from the abundance with which they occur, and the absence of any direct negative observations, the frustules are free as in Navicula.
A large and well-marked species is represented by fig. 5 , which has not, I believe, been hitherto figured as British. I have been unable to obtain a front view of a perfect frustule, though the single valves are by no means uncommon. By a comparison with some specimens of Zygoceros rhombus from Petersburg, Virginia, kindly lent me by Professor Quekett, I have little doubt that it can safely be referred to that species,* as the only difference is, that in the Thames specimens, the side view of the valves is rather broader in proportion to the length. The valves are nearly rhomboidal, slightly produced at the extremities, and terminate in a projecting tubular horn or spine. T h e surface is minutely 'punctate with small hexagonal cells, radiating from the centre, and has from three to six small spinous processes at the sides, with two rather longer at the extremities of the valve. The length varies from 1-300th to 1-183rd of an inch, and breadth from 1-375th to 1-260th of an inch. might be referred to his Odontidium tabellaria : it is peculiar, from the strongly-marked cross stria?, which occur on each side of the valve ; the length is 1-1385th and the breadth 1-1750th of an inch. The form of the valve is similar to Ehrenberg's figure of Staurosira construens,* which he describes " a s a four-angled Frayilaria, separated from the nearly allied genus of Amphitetras, by the absence of openings at the four angles,?
but without authentic specimens for comparison, it is impossible, from the small outline figure he gives, to refer it with certainty to this genus. Mr. West informs me he has met with it from many other localities.$ From the Thames near Gravesend I have lately obtained a large and fine specimen of Coscinodiscus, about the 1-107th of an inch in diameter. It has a smooth spot in the centre of thevalve, and with that exception is covered with hexagonal cells, radiating towards the circumference. Mr. Smith informs me it is quite new to him, but approaches somewhat to C maryinatus, but differs from the descriptions given of that species. I have at present no other forms, either from this locality or at Hammersmith, that call for special notice.
From the foregoing observations it appears that at the distance of at least fifty miles from the sea, the deposits of the Thames are still, to a certain extent, influenced by marine forms of life, and that at Greenwich, which is about forty miles from the mouth of the river, a most distinct marine character is shown by the examination of the species of Diatomacea? which occur there. I think it very probable that many species are only brought up by the flood-tide, and being unable to exist in the slightly-brackish water, the siliceous skeletons are merely deposited in those parts of the river least subject to disturbing causes, and that they would rarely be met with in a living state. That they have a perceptible influence on the formation of shoals and mud-banks in the bed of the river there can be no doubt; and the great abundance and general distribution of species serve to illustrate the occurrence of similar deposits in a fossil state, at localities now far removed, by alterations in the earth's surface, from the streams or harbours in which they were originally cl eposited.
Another point, probably worthy of attention, is the influence these organisms have in the formation of deltas at the * See Berlin Academy Transactions, 1847, tab. 1, fig. 44 . t See Berlin Academy Proceedings, 1843, p. 45.
From specimens I have lately seen of Odontidium Hurrisonii, W. S., I am inclined to believe that this may be a small form of that species rather than 0. ttabellnrici. As it is a douhthil form I have not included it in the lists.
mouths of large and slowly-flowing rivers, such, for instance, as the Mississippi, in which the mean velocity of the current at New Orleans is only about one mile and a half per hour for the whole body of water. Sir Charles Lyell, from experiments on the proportion of sediment carried down by the river, has calculated that, taking the area of the delta at 13,600 square miles, and the quantity of solid matter brought dcwn annually at 3,702,758,400 cubic feet, it must have taken 67,000 years for the formation of the whole.* NOW, as the siliceous frustules of the Diatomacece are secreted from the water alone, and would most probably be extremely abundant in so sluggish a stream (especially as Professor Bailey has found both marine and fresh-water species abundant in the ricegrounds), there can be little doubt that, without taking the larger proportion noticed by Ehrenberg in the Elbe, even if it were considerably less, it would reduce the above period by several thousand years, and the same cause would probably apply with equal force to the Ganges and Nile. M. Ehren- berg considered that at Pillau there are annually deposited from the water from 7,200 to 14,000 cubic metres of fine microscopic organisms, which in the course of a century would give a deposit of from 720,000 to 1,400,000 cubic metres of infusory rock or Tripoli stone.
M y principal object in the foregoing paper has been to direct the attention of inicroscopists more particularly to the Diatornacece deposited by rivers and in tidal lmbours, not only in those loralitie4 wlicre they occur in overwhelming abundance, on the surface of quiet estuary waters, but in the mud itself, in which many of the rarer forms, and doubtless many new species, are yet to be found. That sucli an examination is still a desideratum is, I think, shown by the fact that out of the 279 species described by Mr. Smith in the first volume of hisL'Synopsis,' only six are given as inhabitants of the Thames, and a very limited number to the Avon, Orwell, and some other rivers ; whilst the Severn, the Mersey, and many of our tidal harbours are altogether unnoticed. That examinations of this nature may sometimes pro\-e useful in an economical point of view is very probable, particularly as it has been noticed that the best samples of guano contain the greatest number of these siliceous skeletons, which doubtless serve to replace the large amount of silica abstracted from the soil by the cereal crops. Hence it is probable that the deposits of many of our rivers would have a beneficial effect if applied to the land, and it rests with the microscopist to point out the most favourable localities for * Lyell's I'rincqiles of Geolop, tit11 cdit., 11. 219. obtaining it. Ehrenberg notices an instance where this has been done in Jeverland, where a blue sand, abounding in calcareous and siliceous shells, is collected, and greqtly increases the fertility of the arable soil to which it is applied; and Professor Bailey also states that the mud of Newhaven harbour is used as a fertilizer, and is found to contain 58.63 per cent. of silica.
The distribution of tlie lower forms of Algce, particularly the Diatomacece, is probably more extended, both in point of timr and geographical range, than any other class of organized beings. Thus we see associated with gigantic reptiles and other extinct forms, several existing species of Diatonacec-e occurring in tlie chalk formation before the deposition of the tertiary strata, proving that the Eocene group is not strictly entitled to that designation, but that the dawn of the world in which we live extends much further back in the history of our planet.* And with respect to their local distribution, Dr. With the distribution of these forms in our own country me are only at present partially acquainted, and the preparation, therefore, of carefully-compiled lists of species from different localities is still a point to be desired, and might probably lead to some interesting generalizations.
In conclusion, I have only to hope that this slight attempt to bring before the Society the results of a careful examination of the Thames deposits may induce other and more experienced observers to take up the same subject in other localities. The facts I have brought forward are sufficient to afford, in the words of an excellent observer and late member of this Society. '' a striking proof of the important part which * Humboldt's Cosmos. n. 265. 
